IL-6 induction of TLR-4 gene expression via STAT3 has an effect on insulin resistance in human skeletal muscle.
We investigated the cytokines and mechanisms involved in the induction of insulin resistance in human skeletal muscle. Ten subjects with impaired glucose tolerance (IGT) and 10 control subjects were recruited. We performed biopsies on the vastus lateralis muscle and used immunoblotting to determine levels of inflammatory cytokines, Toll-like receptor (TLR) gene expression, and insulin signaling. We also used a human myotube culture system to examine the mechanisms underlying TLR-4 gene expression. To identify inflammatory cytokines associated with insulin resistance, we measured the levels of IL-6, TNF-α, TLR-2, and TLR-4 in skeletal muscle from non-obese patients with IGT and control subjects. Levels of IL-6, TNF-α, and TLR-4, but not TLR-2, were significantly increased in the IGT group. Insulin resistance decreased significantly in HSMMs following long-term IL-6 treatment. TLR-4 gene expression was significantly increased in human skeletal muscle myoblasts (HSMMs) treated with IL-6. To determine the main signaling pathway for IL-6-induced TLR-4 gene expression, we examined several signaling factors associated with IL-6 signaling pathways. We found that the active form of "signal transducer and activator of transcription 3" (STAT3) was increased. "Stattic" (a STAT3 inhibitor) markedly inhibited TLR-4 gene expression. IL-6 induction of TLR-4 gene expression via STAT3 is one of the main mechanisms underlying insulin resistance in human skeletal muscle.